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C-’ltur'ng  Rabies  (Hydrophobia)  Viruses  in  a  Developing  Chicken  Embryo,  by 

A.  Selimav  and  E.  V.  Semenova  (Virus  Div.  Moscow  Scientific  Study  Institute 
of  Vaccines  and  Serums,  I.  I.  iechnikov,  Moscow) 

Soviet  and  foreign  researchers  many  times  have  undertaken  experiments  in 
cultivating  rabies  virus  in  a  deve1opinm  chicken  embryo  (l-6). 

Some  of  them  were  not  able  to  prove  th'-t  there  was  multiplication  of  the 
r-’blag  vi’-us  (l)  and  studies  of  others  (/,,  5),  even  though  they  care  to  nosltiva 
r<'r:‘lts,  did  not  continue  them.  The  exception  is  the  works  of  KoTO'.-nki  and  Cox 
(M  on  cultivation  of  the  strain  Flury  in  an  organism  of  a  chicken  embryo;  tMs 
strain  is  being  used  successfully  at  the  present  time  abroad  for  missive  pro-'-y- 
lactic  vaccination  of  dogs.  As  a  result  of  136  intrabrain  passages  this  vi’vs 
strain  was  preliminarily  adapted  to  the  organism  of  chicks  or  one  day  '■-e.  Only 
after  this  was  the  strain  Flury  cultivated  in  a  chicken  embryo  by  injection  into 
the  yolk.  Aft»r  40-50  passages  through  the  organism,  of  a  chicken  embryo  the 
?t”"in  appeared  fully  apathogenic  for  dogs  and  rabbits  during  intramuscular 
introduction.  A  greeter  weakening  of  the  pnthomenicity  of  t-is  strain  was  "cted 
-''ter  1 ^0  passages  when  it  appeared  apathogenic  for  ^rown  mice  during  introduction 
into  the  brain.  During  this  the  strain  Flury  fully  retained  its  immunogenic 
cr'"'cteri'.tics.  It  was  established  that  immunity  in  dogs,  caused  by  a  sine)" 
inj -otion  of  the  anti-rabie*  vaoclne  prepared  fr^m  tho  strain  Flury,  is  r'*" ' red 
for  3  years  while  introduction  of  an  inactivated  neurotissue  vaccine  is  retained 
no  "ore  than  one  year  (6). 

The  eg"  anti-rabies  vaccine  has  a  very  important  meaning  a1  so  in  use  *>«■  * 
specific  pronhylactic  of  rabies  in  man.  This  vaccine  does  net  contain  nervo 
ti-s”ep  which  evidently  will  have  importance  for  prophylactics  of  postv-'cc 'nel 


paralysis. 

In  this  report  are  set  forth  data  on  the  isolation  and  cultivation  in  the 
or^anlssi  of  a  developing  ohioken  tmbry*  of  a  nee  strain  of  virus  of  street  rabies 

The  original  strain  was  isolated  from  the  brain  of  a  dog  which  hod  died 
from  rabies.  White  mice,  infeoted  in  the  brain  and  muscles  with  a  1056  sur-cnsinn 
of  the  train  of  that  dog,  became  ill  with  typical  olinical  appearances  of  -shies, 
and  in  cuts  of  their  brain  there  were  detected  large  quantities  of  Negri  bodies. 
This  strain  of  virus,  named  by  ua  strain  83,  was  also  identified  by  reaction  of 
neutralization  with  jjnmune  anti-rabies  serum.  Index  of  neutralization,  of  tho 
original  strain  with  a  dilution  of  serum  1:200  was  equal  to  316,  the  strain 
after  16  passages  -  1700.  The  fluctuation  of  the  index  of  neutralization  is 
explained  by  the  diverse  action  of  the  anti-rabies  serum. 

For  the  infection  of  chicken  embryo  there  was  used  a  10%  suspension  ef  b--:r. 
of  dogs  which  perished  when  stored  at  15°C.  The  chicken  embryo,  incubated  rt 
37°C  for  7-8  days,  with  accurate  maintenance  of  the  asepsis,  wns  injected  * -  the 

br'in  (through  the  opening  of  the  shell  in  the  region  of  the  air  space)  with 

0.05  ml  with  the  aid  of  a  tuberculin  syringe  with  0  very  thin  needle.  The  erbrv- 
incubated  for  9-10  days  at  36-38  C,  was  than  opened  in  the  usual  manner.  From 

the  various  tissues  of  the  embryo  there  were  prepared  respective  suspensions  wi+h 

distilled  water  and  the  presence  of  virus  of  rabies  in  them  was  determined  by 
injection  into  the  brain  of  white  mice  weighing  7-8  grams.  A  2r><  susorns'or.  of 
the  brain  of  the  chicken  embryo  was  used  in  further  passages.  Thorn  r«re  con¬ 
ducted  19  successive  passages  on  the  brain  and  6  on  the  yolk;  tket  is,  25  in  •’’l. 

Summary  data  on  the  cultivation  of  the  strain  83  in  chicken  e-bryo  p*#  -at 
forth  in  Table  1  Appendix,  As  Table  1  shows,  during  the  course  of  23  successive 
passages  of  the  suspension  of  ths  brain  and  body  of  the  chicken  embryo,  wr icv 
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had  been  infected  with  strain  83,  there  was  a  continual  appearance  in  the  mice 
of  a  typical  clinical  chert  of  rabies.  Titer  of  virus  (TD50  accordin'7  to  Rsed 
and  tfench)  in  the  brain  tissue  of  the  chicken  embryo  attained  10-2.0  to  10-5.6. 

Regarding  the  adaptation  of  the  virus  to  the  organism  of  the  chicken  embryo 
th^re  was  observed  a  shortening  of  the  incubation  s eriod  of  infection  in  the 
mice. 

Morphological  analysis  for  Memri  bodies,  cuts  of  the  brain  of  the  mice 
infected  with  the  virus,  in  various  deg-ees  of  adaptation  to  the  nntrpnism  of  the 
chicken  embryo,  also  indicate  that  the  virus  gradually  becomes  fixed  in  the 
organism  of  the  chicken  embryo.  During  analysis  of  paraffin  sections  of  mice 
brains,  tinted  according  to  5,  N.  Murontsev  and  E.  I,  Turevich,  the  Negri  K-d4ef 
were  detected  in  large  quantities  only  in  those  mice  which  had  beer  infected 
with  the  original  strain  or  with  virus  of  the  first  passage.  In  preparation  of 
the  brain  of  mica  infected  with  the  egg  strain  the  Negri  bodies  were  detected 
with  difficulty  after  the  8-16  passages.  Their  structure  differed  from  the 
typical  Negri  body  by  the  absence  of  internal  structu-e,  less  so  according  to 
thel"  possibility  of  being  tinted  and  insignificant  sizes. 

It  is  necessary  to  note  that  the  atypical  Negri  bodies  we~e  also  foun4  -fter 
t *-r  first  passage  in  the  brain  of  the  chicken  embryo.  In  preparations,  strained 
according  to  S.  N.  Muromtsev  and  E.  M.  Turevich,  there  appeared  singes,  fine, 
poorly  tintoble  incorporations,  distributed  in  the  pre  topi  asm  of  the  n.erv<»  cells 
of  the  brain.  Similar  formations  could  be  found  in  the  brains  of  chicken  embryos 
infected  with  virus  to  the  8th  egg  passage;  after  the  10th  npsssje  the*-e  incor¬ 
porations  were  not  detected  in  the  brain  of  the  chicken  embryo. 

Special  tests  were  run  to  study  the  distribution  of  the  rabies  vi",:r-  ip  tho 
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various  tissues  of  the  chicken  embryo. 

The  presence  of  virus  in  the  tissues  of  the  chicken  embryo  was  determined 
by  infecting  mice  neighing  7-8  grams  with  0.03  ml  into  the  brain.  In  all  coses 
of  the  tests  the  embryo  used  was  preliminarily  incubated  at  38°C  for  7  d<-ys  and 
injectmi  in. the  brain  with  virus  of  the  8th  or  10th  passage  and  in  the  yolk  of 
the  16th  passage  (at  0.25  ml).  Preliminary  results  of  the  tests  indicated  that 
the  rabies  virus  accunulated  to  a  significant  degree  in  the  tissues  of  the  brain 
and  body  of  the  or.  token  embryo  (Table  2).  A  minimal  quantity  of  virus  vres 
determined  in  the  tissue  of  the  allantois  membrane  and  also  in  the  amniottc  and 
allantois  fluid.  There  also  was  an  insignificant  finding  of  the  rabies  virus 
in  the  blood  of  the  chicken  embryo,  which  indicates  virusemia. 

In  order  to  idnetify  and  also  study  the  characteristics  of  the  egg  strain 
of  rabies  virus  there  were  conducted  tes  ts  on  lehs  infection  of  14  non*,f*edi^recd 
puppies  (dogs)  1A  to  2  months  old  (Moscow  Veterinary  Division,  A.  V.  Kovrig'n 
and  M.  F.  Kovalevski  aiding). 

For  the  infection  with  the  egg  strain  of  the  rabies  virus  the  region  of  the 
operation  field,  after  shaving  of  the  fur,  was  worked  with  a  10%  tincture  of 
iodine,  then  the  ekin  and  subskin  cellular  tissue  was  cut  to  the  peritoneum  in 
the  usual  manner.  With  the  aid  of  an  ordinary  trephine,  used  for  the  infection 
of  rabbits,  a  trephination  was  made  of  the  skull  in  the  region  ef  the  sinciput, 
1.5  cm  in  the  direction  of  the  central  line  of  the  skull  from  the  external  ca-nc 
of  the  eye-socket,  and  through  the  trephine  aperature,  under  the  hard  buein 
membrane,  was  introduced  0.25  ml  of  a  20%  suspension  of  brain  of  chicken  embryo 
which  bed  been  infected  with  rabies  virus.  Infection  of  the  puns  in  the  mn-ti.- 
catory  muscle,  in  the  musole  of  the  thigh  and  also  under  the  skin  in  the  rP-’nr 
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of  the  internal  surface  of  the  njrcin  were  made  in  the  regularly  applied 

According  to  Table  3,  of  3  pups  lnfeoted  with  egg  strain  of  rabies  virus 
of  the  ll-l4th  passages,  3  pups  did  not  become  infected  with  rabies.  Of  A  pups 
infected  with  the  egg  strain  of  the  16th  passage  in  the  muscle  and  subcutaneous 
cellular  tissue  1  pun  did  not  '’et  infected.  These  preliminary  data  of  the  weak¬ 
ening  of  the  pathogenicity  of  the  egg  strain  of  the  rabies  virus  demands  veri¬ 
fication  on  a  1rrge  number  of  animals. 

Pups  infected  with  the  original  strain  (No.  21,  22),  and  also  with  the  egg 
sto'in,  which  W"s  in  various  degrees  of  adaption  to  the  organism  o'*  the  chicken 
embryo  (No.  11,  13,  I4t  16,  13,  24,  25,  26),  became  infected  with  symptoms 
characteristic  for  the  street  rabies.  The  furious  type  of  rabies  was  not 
observed  in  any  cases,  this  can  be  explained  by  the  rge  of  the  tested  animals 
and  also  by  the  extra  large  dose  used  to  infect  them.  Under  the  nix°d  form  o^ 
rabies  we  understand  those  cases,  the  clinical  of  which  is  a  clearly  distinguished 
''o-iod  of  excitation  and  followed  by  a  period  of  p»-a]ysis.  The  period  of  exoii- 
"tlon  lasted  1-2  days  ordinarily.  At  first  there  was  paralysis  of  the  rear 
extremities  or  the  lower  Jaw.  In  pup  So.  13,  along  with  th«  paralysis  of  the 
rear  quarters,  there  wns  paralysis  cf  the  neck  muscles.  A  clear  par*' lytic  **orm 
of  rabies  developed  mainly  in  those  pups  which  had  been  infected  with,  the  e-T~ 
strain  of  the  16th  passage  in  the  muscle  of  the  thigh  and  in  the  subcitanon"® 
cellular  tissue  (pups  No.  2/,,  25.  26).  In  the  pe^od  of  full  paralysis  there 
appeared  in  snn°  of  the  pups  approaches  to  convulsions  which  wore  caused  by  very 
’’ight  nir  movements  or  mechanical  vibration  (aerophobia!. 

Daily  varin  uions  of  the  tem.per't\iro  in  the  rectum  of  the  pu^o  irdie-+ed  that 
oi  the  start  of  the  infection  the  temperature  increased  regularly;  /0"C,  wa'-  th1-- 
m-ximuri  temperature  attained.  In  the  period  of  paralysis  thr  te-.-er'v  so  fell 


5 


to  normal  or  lower  (Graph  1). 

As  can  be  seen  on  Table  3,  the  incubation  period  in  pups  infected  with 
the  egg  strain  proved  to  be  shorter  than  the  incubation  period  of  the  2  purr 
infeoted  with  the  original  strain,  which  points  to  the  nprtial  fixation  c f  the 
rabies  virus  strain  which  has  been  adapted  to  the  organism  of  the  chicken  errryo. 

More  surprising  data  on  the  variability  of  the  egg  strain  of  the  virus  in 
an  organise  of  a  chicken  embryo  were  noted  during  virusological  analysis  of  the 
brain  and  submaxillary  glands  of  the  pups.  According  to  Table  3,  the  titer  of 
virus  in  tissues  of  the  submaxillary  glersds  of  the  pups  infected  with  the  original 
strain  of  virus  of  street  rabies  attained  a  dilution  of  10-5.0  and  the  content 
of  virus  in  tissue  of  the  submaxi  llni^y  gland  of  pup  No.  21  was  higher  than  the 
titer  of  virus  in  the  tissue  of  the  brain.  At  this  same  time,  during  experi¬ 
mental  rabies  caused  by  egg  strain,  no  virus  w»s  detected  in  the  subrnxi l1  "y 
glands  of  the  pups  and,  along  with  this,  there  was  noted  a  high  content  of  it 
in  the  tissue  of  the  brain  of  the  animals. 

The  data  of  the  histological  analysis  are  very  interesting  and  a1  so  v-e 
analysis  for  the  presence  of  Negri  bodies  ip  sections  of  the  brain  of  the  pu-s 
infeoted  with  the  egg  strain  of  the  rahies  virus.  Portions  of  the  hr°in  of 
pup  No.  1/.  and  18  were  subjected  to  histological  analysis.  In  the  sections  ot 
these  pups  (hrmatoxylin-eesin  method  of  stain)  there  were  detected  district' '"“S 
of  encephalitis  and  meningo-encephalitis  o'*  a  nodule  character;  areas  o'*  pro1  it¬ 
eration  of  the  macro-  and  microglia,  perivascular  infiltrates  in  the  surface 
we!  1  as  in  the  deeper  layers  of  the  brain;  in  the  ependyma  of  the  t-ain  "or.tr *.c 1  , 

in  the  gray  and  white  substance,  in  the  Ammon's  horn.  D.stinct  v-iatiorr  o'*  -.h« 
nucleus  were  noted  in  the  cells  of  the  brain;  shriveling,  pyVrosic  and  H-or.-tro1 - 
izotion.  In  the  substance  of  the  brain  there  were  encountered  small  sectors  of 
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'■'enerrh-'-ing  (studied  by  V.  N.  Kartashov). 

Sections  of  the  brain  (Ammon's  born,  cortex  of  the  cerebellum  ard  nedul1* 
oblon~nta)  of  ell  the  ailing  pups  »ere  subjected  to  morphological  aoalyai*  for 
Negri  bodies  according  to  S.  N.  Wuroratsev  and  E.  N.  Turevlch,  Dat.»  of  T«ble  3 
indicate  that  the  sections  of  the  brain  of  the  pups  injected  with  the  original 
strain  of  the  street  virus  of  rabies  contained  lc^ge  quantities  of  typical  Negri 
bodies,  but  detection  of  the  Negri  bodies  in  those  pups  infected  with  the  egg 
strain  was  far  from  regular. 

The  data  of  our  tests  fully  agree  rrith  the  material  of  Koprowski  and  Cox 
(6),  but  we  differed  from  those  resp°rchers  by  the  fact  that  we  conducted 
satisfactory  adaptation  of  the  new  strain  of  street  virus  of  r^bi^s  to  the 
organism  of  chicken  embryo  by  injection  into  the  br^in.  During  this,  in  r“gnrd 
to  adaptation  of  the  virus  to  the  organism  of  a  chicken  embryo,  there  na« 
observed  a  variation  (fixation)  of  the  strain  83  which  was  reminiscent  i'1  the 
Flury  strain,  end  namely;  .gradual  shortening  of  the  incubation  period  of  in¬ 
fect  on  in  mice,  weakening  of  the  ability  of  the  vi”us  to  bring  about  r  ration 
of  the  Negri  bodies  in  pups  (dogs)  and  mice,  disappearance  of  the  virus  from,  thr 
tissue  of  the  submaxillar?  gland  of  dogs,  morphological  variations  of  the  nerve 
cells  with  a  predominant  infection  of  the  nuclei  and  a  paralytic  form  of  ’■abler 
in  a  majority  of  the  infected  pupa. 

CONCLUSIONS 

1,  1°  successive  passages  of  the  rabies  virus  strain  q3  through  the  bra  in 

of  p.  chicken  embryo  and  6  passages  through  tb.<.  yolk  sac  are  fen*  IbV, 

X.  In.  the  process  of  cultivation  of  the  rsbies  virus  in  the  organ! s-  n' 
eh ic’/wn  embryo  then?  was  a  variation-fixation  of  it;  sherte-ing  cf  t,b-  i'-uh- V  -n. 
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